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Overview

— Up to 32 simultaneous open pages for DDR2
Contiguous or discontiguous memory mapping

Read-modify-write support for RapidlO atomic increment, decrement, set, and clear
transactions

Sleep mode support for self-refresh SDRAM

On-die termination support when using DDR2

Supports auto refreshing

On-the-fly power management using CKE signal
Registered DIMM support

Fast memory access via JTAG port

2.5-V SSTL_2 compatible 1/0O (1.8-V SSTL_1.8 for DDR2)
Support for battery-backed main memory

» Programmable interrupt controller (PIC)

Programming model is compliant with the OpenPIC architecture.
Supports 16 programmable interrupt and processor task priority levels
Supports 12 discrete external interrupts

Supports 4 message interrupts with 32-bit messages

Supports connection of an external interrupt controller such as the 8259 programmable
interrupt controller

Four global high-resolution timers/counters that can generate interrupts
Supports a variety of other internal interrupt sources

Supports fully nested interrupt delivery

Interrupts can be routed to external pin for external processing.

Interrupts can be routed to the e500 core’s standard or critical interrupt inputs.
Interrupt summary registers allow fast identification of interrupt source.

» Integrated security engine (SEC) optimized to process all the algorithms associated with IPSec,
IKE, WTLS/WAP, SSL/TLS, and 3GPP

Four crypto-channels, each supporting multi-command descriptor chains

— Dynamic assignment of crypto-execution units via an integrated controller

— Buffer size of 256 bytes for each execution unit, with flow control for large data sizes
PKEU—public key execution unit

— RSA and Diffie-Hellman; programmable field size up to 2048 bits

— Elliptic curve cryptography with F,m and F(p) modes and programmable field size up to
511 bits

DEU—Data Encryption Standard execution unit
- DES, 3DES

— Two key (K1, K2) or three key (K1, K2, K3)
— ECB and CBC modes for both DES and 3DES
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Electrical Characteristics

Table 1. Absolute Maximum Ratings * (continued)

Characteristic

Symbol

Max Value

Unit

Notes

Storage temperature range

Tste

—55to 150

°C

Notes:

1. Functional and tested operating conditions are given in Table 2. Absolute maximum ratings are stress ratings only, and
functional operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause

permanent damage to the device.

n

The -0.3 to 2.75 V range is for DDR and —0.3 to 1.98 V range is for DDR2.

3. The 3.63 V maximum is only supported when the port is configured in GMII, Mll, RMII, or TBI modes; otherwise the 2.75 V
maximum applies. See Section 8.2, “FIFO, GMII, MII, TBI, RGMII, RMII, and RTBI AC Timing Specifications,” for details on

the recommended operating conditions per protocol.

4. (M,L,O)V,y may overshoot/undershoot to a voltage and for a maximum duration as shown in Figure 2.

2.1.2 Recommended Operating Conditions

The following table provides the recommended operating conditions for this device. Note that the values
in this table are the recommended and tested operating conditions. Proper device operation outside these

conditions is not guaranteed.

Table 2. Recommended Operating Conditions

Characteristic Symbol Recommended Unit | Notes
Value
Core supply voltage Vpp 1.1V +55mV \% —
PLL supply voltage AVpp 1.1V +55mV \% 1
Core power supply for SerDes transceivers SVpp 1.1V +55mV \% —
Pad power supply for SerDes transceivers XVpp 1.1V +55mV \% —
DDR and DDR2 DRAM I/O voltage GVpp 25V +£125 mV \Y, —
1.8V 90 mV
Three-speed Ethernet I/O voltage LVpp 3.3V £165mV \Y 4
25V +125 mV
TVpp 3.3V £165mV — 4
25V +£125 mV
PCI/PCI-X, DUART, system control and power management, 12C, OVpp 3.3V +165mV \% 3
Ethernet MIl management, and JTAG I/O voltage
Local bus I/O voltage BVpp 3.3V +165mV \Y —
25V +£125 mV
Input voltage DDR and DDR2 DRAM signals MV GND to GVpp \Y, 2
DDR and DDR2 DRAM reference MVRer GND to GVpp/2 \Y
Three-speed Ethernet signals LV|N GND to LVpp \Y 4
TV|N GND to TVDD
Local bus signals BVin GND to BVpp \ —
PCI, DUART, SYSCLK, system control and power OV|n GND to OVpp \Y 3
management, 1°C, Ethernet MIl management, and
JTAG signals
MPC8548E PowerQUICC Il Integrated Processor Hardware Specifications, Rev. 9
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2.1.3 Output Driver Characteristics

Electrical Characteristics

The following table provides information on the characteristics of the output driver strengths. The values

are preliminary estimates.

Table 3. Output Drive Capability

Programmable

Driver Type Qutput Impedance Supply Notes
Voltage
Q)
Local bus interface utilities signals 25 BVpp=3.3V 1
25 BVpp =25V
45(default) BVpp =33V
45(default) BVpp =25V
PClI signals 25 OVpp=3.3V 2
45(default)
DDR signal 18 GVpp =25V 3
36 (half strength mode)
DDR2 signal 18 GVpp =18V 3
36 (half strength mode)
TSEC/10/100 signals 45 L/TVpp =2.5/3.3V —
DUART, system control, JTAG 45 OVpp =33V —
12C 150 OVpp =3.3V —

Notes:

1. The drive strength of the local bus interface is determined by the configuration of the appropriate bits in PORIMPSCR.
2. The drive strength of the PCl interface is determined by the setting of the PCI_GNT1 signal at reset.
3. The drive strength of the DDR interface in half-strength mode is at T; = 105°C and at GVpp (min).

2.2 Power Sequencing

The device requires its power rails to be applied in a specific sequence in order to ensure proper device
operation. These requirements are as follows for power-up:

1. Vpp, AVpp_h, BVpp, LVpp, OVpp, SVpp, TVpp, XVpp

2. GVpp

All supplies must be at their stable values within 50 ms.

NOTE

Items on the same line have no ordering requirement with respect to one
another. Items on separate lines must be ordered sequentially such that

voltage rails on a previous step must reach 90% of their value before the
voltage rails on the current step reach 10% of theirs.

NOTE

In order to guarantee MCKE low during power-up, the above sequencing for
GVpp is required. If there is no concern about any of the DDR signals being
in an indeterminate state during power-up, then the sequencing for GVpp is

not required.
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5 RESET Initialization

RESET Initialization

This section describes the AC electrical specifications for the RESET initialization timing requirements of
the device. The following table provides the RESET initialization AC timing specifications for the DDR

SDRAM component(s).

Table 8. RESET Initialization Timing Specifications

Parameter/Condition Min Max Unit Notes

Required assertion time of HRESET 100 — us —
Minimum assertion time for SRESET 3 — SYSCLKs 1
PLL input setup time with stable SYSCLK before HRESET negation 100 — us —
Input setup time for POR configs (other than PLL config) with respect to 4 — SYSCLKs 1
negation of HRESET

Input hold time for all POR configs (including PLL config) with respect to 2 — SYSCLKs 1
negation of HRESET

Maximum valid-to-high impedance time for actively driven POR configs with — 5 SYSCLKs 1
respect to negation of HRESET

Note:

1. SYSCLK is the primary clock input for the device.
The following table provides the PLL lock times.

Table 9. PLL Lock Times
Parameter/Condition Min Max Unit

Core and platform PLL lock times — 100 us
Local bus PLL lock time — 50 us
PCI/PCI-X bus PLL lock time — 50 us

5.1 Power-On Ramp Rate

This section describes the AC electrical specifications for the power-on ramp rate requirements.
Controlling the maximum power-on ramp rate is required to avoid falsely triggering the ESD circuitry. The
following table provides the power supply ramp rate specifications.

Table 10. Power Supply Ramp Rate

Parameter Min Max Unit Notes
Required ramp rate for MVREF — 3500 V/s 1
Required ramp rate for VDD — 4000 V/s 1,2

Note:

1. Maximum ramp rate from 200 to 500 mV is most critical as this range may falsely trigger the ESD circuitry.

2. VDD itself is not vulnerable to false ESD triggering; however, as per Section 22.2, “PLL Power Supply Filtering,” the
recommended AVDD_CORE, AVDD_PLAT, AvDD_LBIU, AvDD_PCI1 and AVDD_PCI2 filters are all connected to VDD.

Their ramp rates must be equal to or less than the VDD ramp rate.
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Enhanced Three-Speed Ethernet (eTSEC)

8 Enhanced Three-Speed Ethernet (eTSEC)

This section provides the AC and DC electrical characteristics for the enhanced three-speed Ethernet
controller. The electrical characteristics for MDIO and MDC are specified in Section 9, “Ethernet
Management Interface Electrical Characteristics.”

8.1 Enhanced Three-Speed Ethernet Controller (eTSEC)
(10/100/1Gb Mbps)—GMII/MII/TBI/RGMII/RTBI/RMII Electrical
Characteristics

The electrical characteristics specified here apply to all gigabit media independent interface (GMII), media
independent interface (MII), ten-bit interface (TBI), reduced gigabit media independent interface
(RGMII), reduced ten-bit interface (RTBI), and reduced media independent interface (RMII) signals
except management data input/output (MDIO) and management data clock (MDC). The RGMII and RTBI
interfaces are defined for 2.5 V, while the GMII, MII, and TBI interfaces can be operated at 3.3 or 2.5 V.
The GMII, MII, or TBI interface timing is compliant with the IEEE 802.3. The RGMII and RTBI interfaces
follow the Reduced Gigabit Media-Independent Interface (RGMII) Specification Version 1.3
(12/10/2000). The RMII interface follows the RMII Consortium RMII Specification Version 1.2
(3/20/1998). The electrical characteristics for MDIO and MDC are specified in Section 9, “Ethernet
Management Interface Electrical Characteristics.”

8.1.1 eTSEC DC Electrical Characteristics

All GMII, M, TBI, RGMII, RMII, and RTBI drivers and receivers comply with the DC parametric
attributes specified in Table 22 and Table 23. The RGMII and RTBI signals are based on a 2.5-V CMOS
interface voltage as defined by JEDEC EIA/JESDS8-5.

Table 22. GMII, MIl, RMII, and TBI DC Electrical Characteristics

Parameter Symbol Min Max Unit Notes

Supply voltage 3.3 V LVpp 3.13 3.47 \% 1,2
TVpp

Output high voltage (LVpp/TVpp = min, Igy =—4.0 mA) VoH 2.40 LVpp/TVpp + 0.3 \Y —
Output low voltage (LVpp/TVpp = min, Ig. = 4.0 mA) VoL GND 0.50 \Y —
Input high voltage \m 2.0 LVpp/TVpp + 0.3 \Y —
Input low voltage Vi -0.3 0.90 \Y —
Input high current (V,y = LVpp, Vin= TVpp) hH — 40 pA 1,23
Input low current (V,y = GND) m —-600 — pA —

Notes:

1. LVpp supports eTSECs 1 and 2.

2. TVpp supports eTSECs 3 and 4.

3. The symbol Vy, in this case, represents the LV,y and TV, symbols referenced in Table 1 and Table 2.
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Local Bus

10.2 Local Bus AC Electrical Specifications

This table describes the timing parameters of the local bus interface at BVpp = 3.3 V. For information
about the frequency range of local bus, see Section 20.1, “Clock Ranges.”

Table 40. Local Bus Timing Parameters (BVpp = 3.3 V)—PLL Enabled

Parameter Symbol1 Min Max Unit | Notes

Local bus cycle time t Bk 7.5 12 ns 2
Local bus duty cycle tLBKHALBK 43 57 % —
LCLK[n] skew to LCLK[m] or LSYNC_OUT tLBKSKEW — 150 ps 7,8
Input setup to local bus clock (except LGTA/LUPWAIT) tBIVKH1 1.8 — ns 3,4
LGTA/LUPWAIT input setup to local bus clock {LBIVKH2 1.7 — ns 3,4
Input hold from local bus clock (except LGTA/LUPWAIT) L BIXKH1 1.0 — ns 3,4
LGTA/LUPWAIT input hold from local bus clock L BIXKH2 1.0 — ns 3,4
LALE output transition to LAD/LDP output transition (LATCH hold time) |t goToT 1.5 — ns 6
Local bus clock to output valid (except LAD/LDP and LALE) t BKHOV1 — 2.0 ns —
Local bus clock to data valid for LAD/LDP t BKHOV2 — 2.2 ns 3
Local bus clock to address valid for LAD t BKHOV3 — 2.3 ns 3
Local bus clock to LALE assertion {LBKHOV4 — 2.3 ns 3
Output hold from local bus clock (except LAD/LDP and LALE) t BKHOX1 0.7 — ns 3
Output hold from local bus clock for LAD/LDP t BkHOX2 0.7 — ns 3
Local bus clock to output high Impedance (except LAD/LDP and LALE) | t gkHoz1 — 25 ns 5
Local bus clock to output high impedance for LAD/LDP t BKHOZ2 — 25 ns 5
Notes:

1. The symbols used for timing specifications follow the pattern of tfirst two letters of functional block)(signal)(state)(reference)(state) for

inputs and t(first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, b BIXKHL symbolizes local bus
timing (LB) for the input (I) to go invalid (X) with respect to the time the t, gk clock reference (K) goes high (H), in this case

for clock one (1). Also, t gknox Symbolizes local bus timing (LB) for the t, gk clock reference (K) to go high (H), with respect
to the output (O) going invalid (X) or output hold time.

. All timings are in reference to LSYNC_IN for PLL enabled and internal local bus clock for PLL bypass mode.
. All signals are measured from BVpp/2 of the rising edge of LSYNC_IN for PLL enabled or internal local bus clock for PLL

bypass mode to 0.4 x BVpp of the signal in question for 3.3-V signaling levels.

. Input timings are measured at the pin.
. For purposes of active/float timing measurements, the Hi-Z or off state is defined to be when the total current delivered

through the component pin is less than or equal to the leakage current specification.

. t goToT is @ measurement of the minimum time between the negation of LALE and any change in LAD. t, gotoT iS

programmed with the LBCR[AHD] parameter.

. Maximum possible clock skew between a clock LCLK[m] and a relative clock LCLK[n]. Skew measured between

complementary signals at BVpp/2.

. Guaranteed by design.
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LSYNC_IN

T1

T3

GPCM Mode Qutput Signals:
LCS[0:7]/LWE

GPCM Mode Input Signal:
LGTA

UPM Mode Input Signal:
LUPWAIT

Input Signals:
LAD[0:31]/LDP[0:3]

UPM Mode Output Signals:
LCS[0:7)/LBS[0:3]/LGPL[0:5]

Local Bus

|
Y BkHOZ1 —>

| |

| |

| | |

t BkHOZ1 —> J(_ | |
| |

|

re— t BKHOV1

|

e L

Figure 25. Local Bus Signals, GPCM/UPM Signals for LCCR[CLKDIV] =4 (PLL Enabled)
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JTAG

Table 44. JTAG AC Timing Specifications (Independent of SYSCLK)?! (continued)

Parameter Symbol? Min Max Unit Notes
Valid times: ns
Boundary-scan data|  tTkLpv 4 20 S
TDO|  tTkLov 2 10
Output hold times: ns
Boundary-scan data|  tiTkLDX 30 — S
TDO|  tyTkLox 30 —
JTAG external clock to output high impedance: ns
Boundary-scan data|  'TkLDZ 3 19 5,6
TDO tyTkLOZ 3 9

Notes:

1. All outputs are measured from the midpoint voltage of the falling/rising edge of ty¢| k to the midpoint of the signal in question.
The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load (see Figure 29).
Time-of-flight delays must be added for trace lengths, vias, and connectors in the system.

2. The symbols used for timing specifications follow the pattern of tirst two letters of functional block)(signal)(state)(reference)(state) fOr
inputs and Yfirst two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tyrpykH Symbolizes JTAG device
timing (JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the tyrg clock reference (K)
going to the high (H) state or setup time. Also, t;rpxkH Symbolizes JTAG timing (JT) with respect to the time data input signals
(D) went invalid (X) relative to the t;1g clock reference (K) going to the high (H) state. Note that, in general, the clock reference
symbol representation is based on three letters representing the clock of a particular functional. For rise and fall times, the
latter convention is used with the appropriate letter: R (rise) or F (fall).

. TRST is an asynchronous level sensitive signal. The setup time is for test purposes only.

. Non-JTAG signal input timing with respect to trc k.

. Non-JTAG signal output timing with respect to trc k.

. Guaranteed by design.

o O~ W

Figure 29 provides the AC test load for TDO and the boundary-scan outputs.

Output ﬂ Zp=50Q O AN OVpp/2
R =50Q
1 1

Figure 29. AC Test Load for the JTAG Interface

Figure 30 provides the JTAG clock input timing diagram.

JTAG
External Clock

< [S35€ >| LTeF —>
VM = Midpoint Voltage (OVpp/2)
Figure 30. JTAG Clock Input Timing Diagram
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PCI/PCI-X

Table 50. GP DC Electrical Characteristics (2.5 V DC)

Parameter Symbol Min Max Unit
Supply voltage 2.5 V BVpp 2.37 2.63 \%
High-level input voltage ViH 1.70 BVpp + 0.3 \Y
Low-level input voltage VL -0.3 0.7 \Y,
Input current il — 10 pHA
(BViN1=0VorBV)=BVpp)

15

Note:

1. The symbol BV, in this case, represents the BV y symbol referenced in Table 1.

PCI/PCI-X

This section describes the DC and AC electrical specifications for the PCI/PCI-X bus of the device.
Note that the maximum PCI-X frequency in synchronous mode is 110 MHz.

15.1 PCI/PCI-X DC Electrical Characteristics

This table provides the DC electrical characteristics for the PCI/PCI-X interface.
Table 51. PCI/PCI-X DC Electrical Characteristics®

Parameter Symbol Min Max Unit Notes
High-level input voltage ViH 2 OVpp +0.3 \Y, —
Low-level input voltage VL -0.3 0.8 \Y, —
Input current (Vy =0V or V,y = Vpp) N — +5 pA 2
High-level output voltage (OVpp = min, Igy = -2 mA) VoK 24 — —
Low-level output voltage (OVpp = min, I, =2 mA) VoL — 0.4 —

Notes:

1. Ranges listed do not meet the full range of the DC specifications of the PCI 2.2 Local Bus Specifications.
2. The symbol Vy, in this case, represents the OV|y symbol referenced in Table 1 and Table 2.

15.2 PCI/PCI-X AC Electrical Specifications

This section describes the general AC timing parameters of the PCI/PCI-X bus. Note that the clock
reference CLK is represented by SYSCLK when the PCI controller is configured for synchronous mode
and by PCIn_CLK when it is configured for asynchronous mode.
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Serial RapidlO

18.8 Receiver Eye Diagrams

For each baud rate at which an LP-serial receiver is specified to operate, the receiver shall meet the
corresponding bit error rate specification (Table 66, Table 67, and Table 68) when the eye pattern of the
receiver test signal (exclusive of sinusoidal jitter) falls entirely within the unshaded portion of the receiver
input compliance mask shown in Figure 54 with the parameters specified in Table 69. The eye pattern of
the receiver test signal is measured at the input pins of the receiving device with the device replaced with
a 100-Q + 5% differential resistive load.

Vbirr Max

Vpgg min | — — — — — — — — — | L _

0

~Vpggmn — — — — — — — J\ /;

Receiver Differential Input Voltage

—Vpirr Max

Time (Ul)
Figure 54. Receiver Input Compliance Mask

Table 69. Receiver Input Compliance Mask Parameters Exclusive of Sinusoidal Jitter

Receiver Type VD(';F\r/T)“n VD(,anF\r}w)ax A (Ul) B (UI)
1.25 GBaud 100 800 0.275 0.400
2.5 GBaud 100 800 0.275 0.400
3.125 GBaud 100 800 0.275 0.400

18.9 Measurement and Test Requirements

Since the LP-serial electrical specification are guided by the XAUI electrical interface specified in
Clause 47 of IEEE Std. 802.3ae-2002, the measurement and test requirements defined here are similarly
guided by Clause 47. Additionally, the CJPAT test pattern defined in Annex 48A of IEEE Std.
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19.3 Pinout Listings

The DMA_DACK][0:1] and TEST_SEL/TEST_SEL pins must be set to a

NOTE

Package Description

proper state during POR configuration. See the pinlist table of the individual
device for more details.

For MPC8548/47/45, GPIOs are still available on
PCI1_AD[63:32]/PC2_AD[31:0] pins if they are not used for PCI

functionality.

For MPC8545/43, eTSEC does not support 16 bit FIFO mode.
Table 71 provides the pinout listing for the MPC8548E 783 FC-PBGA package.

Table 71. MPC8548E Pinout Listing

. . . Power
Signal Package Pin Number Pin Type Supply Notes
PCI1 and PCI2 (One 64-Bit or Two 32-Bit)
PCI1_AD[63:32]/PCI2_AD[31:0] AB14, AC15, AAl5, Y16, W16, AB16, AC16, 110 OVpp 17
AA16, AE17, AA18, W18, AC17, AD16, AE16,
Y17, AC18, AB18, AA19, AB19, AB21, AA20,
AC20, AB20, AB22, AC22, AD21, AB23, AF23,
AD23, AE23, AC23, AC24
PCI1_AD[31:0] AHG6, AE7, AF7, AG7, AH7, AF8, AH8, AE9, 110 OVpp 17
AH9, AC10, AB10, AD10, AG10, AA10, AH10,
AAll, AB12, AE12, AG12, AH12, AB13, AA12,
AC13, AE13, Y14, W13, AG13, V14, AH13,
AC14, Y15, AB15
PCI1_C_ﬁ[7:4]/PCI2_C_ﬁ[3:O] AF15, AD14, AE15, AD15 110 OVpp 17
PCIl_C_ﬁ[S:O] AF9, AD11, Y12, Y13 110 OVpp 17
PCI1_PAR64/PCI2_PAR W15 110 OVpp
PCI1_GNT[4:1] AG6, AE6, AF5, AH5 (0] OVpp 5,9, 35
PCI1_GNTO AG5 110 OVpp —
PCI1_IRDY AF11 110 OVpp 2
PCI1_PAR AD12 110 OVpp —
PCI1_PERR AC12 110 OVpp 2
PCI1_SERR V13 110 OVpp 2,4
PCI1_STOP W12 110 OVpp 2
PCI1_TRDY AG11 110 OVpp 2
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Package Description

Table 71. MPC8548E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
PCI1_REQ[4:1] AH2, AG4, AG3, AH4 | OVpp —
PCI1_REQO AH3 110 OVpp —
PCI1_CLK AH26 [ OVpp 39
PCI1_DEVSEL AH11 /0 OVpp 2
PCI1_FRAME AE11 /0 OVpp 2
PCI1_IDSEL AG9 [ OVpp —
PCI1_REQ64/PCI2_FRAME AF14 110 OVpp |2.5,10
PCI1_ACK64/PCI2_DEVSEL V15 110 OVpp 2
PCI2_CLK AE28 [ OVpp 39
PCI2_IRDY AD26 /0 OVpp 2
PCI2_PERR AD25 /0 OVpp 2
PCI2_GNT[4:1] AE26, AG24, AF25, AE25 o) OVpp |5.9,35
PCI2_GNTO AG25 110 OVpp —
PCI2_SERR AD24 110 OVpp 2,4
PCI2_STOP AF24 110 OVpp 2
PCI2_TRDY AD27 /0 OVpp 2
PCI2_REQ[4:1] AD28, AE27, W17, AF26 | OVpp —
PCI2_REQO AH25 110 OVpp —
DDR SDRAM Memory Interface
MDQ[0:63] L18, J18, K14, L13, L19, M18, L15, L14, A17, 110 GVpp —
B17, A13, B12, C18, B18, B13, A12, H18, F18,
J14, F15, K19, J19, H16, K15, D17, G16, K13,
D14, D18, F17, F14, E14, A7, A6, D5, A4, C8,
D7, B5, B4, A2, B1, D1, E4, A3, B2, D2, E3, F3,
G4, J5, K5, F6, G5, J6, K4, J1, K2, M5, M3, J3,
J2,L1, M6
MECC[0:7] H13, F13, F11, C11, J13, G13, D12, M12 /0 GVpp —
MDM][0:8] M17, C16, K17, E16, B6, C4, H4, K1, E13 o) GVpp —
MDQS[0:8] M15, A16, G17, G14, A5, D3, H1, L2, C13 /0 GVpp —
MDQS[0:8] L17, B16, J16, H14, C6, C2, H3, L4, D13 /0 GVpp —
MA[0:15] A8, F9, D9, B9, A9, L10, M10, H10, K10, G10, o) GVpp —
B8, E10, B10, G6, A10, L11
MBA[0:2] F7,J7, M11 o) GVpp —

MPC8548E PowerQUICC lll Integrated Processor Hardware Specifications, Rev. 9

96

Freescale Semiconductor




Package Description

Table 71. MPC8548E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
LSYNC_IN F27 | BVpp —
LSYNC_OuUT F28 (0] BVpp —
DMA
DMA_DACK][0:1] AD3, AE1 o} OVpp 5,9,
102
DMA_DREQ[0:1] AD4, AE2 [ OVpp —
DMA_DDONE[0:1] AD2, AD1 o) OVpp —
Programmable Interrupt Controller
UDE AH16 | OVpp —
MCP AG19 | OVpp —
IRQ[O:7] AG23, AF18, AE18, AF20, AG18, AF17, AH24, | OVpp —
AE20
IRQ[8] AF19 [ OVpp —
IRQ[9]/DMA_DREQ3 AF21 [ OVpp 1
IRQ[10/DMA_DACK3 AE19 110 OVpp 1
IRQ[11]/DMA_DDONE3 AD20 110 OVpp 1
IRQ_OUT AD18 o) OVpp 2,4
Ethernet Management Interface
EC_MDC AB9 o) OVpp 5,9
EC_MDIO ACS8 1/0 OVpp —
Gigabit Reference Clock
EC_GTX_CLK125 V11 | LVpp —
Three-Speed Ethernet Controller (Gigabit Ethernet 1)
TSEC1_RXD[7:0] R5, U1, R3,U2,V3,V1, T3, T2 | LVpp —
TSEC1_TXD[7:0] T10, V7, U10, U5, U4, V6, T5, T8 O LVpp 5,9
TSEC1_COL R4 | LVpp —
TSEC1_CRS V5 1/0 LVpp 20
TSEC1_GTX_CLK u7 O LVpp —
TSEC1_RX_CLK u3 [ LVpp —
TSEC1_RX_DV V2 [ LVpp —
TSEC1_RX_ER T1 | LVpp —
TSEC1_TX_CLK T6 | LVpp —
TSEC1_TX_EN U9 (0] LVpp 30
TSEC1_TX_ER T7 (0] LVpp —
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Package Description

Table 71. MPC8548E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
LVpp N8, R7, T9, U6 Power for LVpp —
TSEC1 and
TSEC2
(25V,3.3V)
TVpp W9, Y6 Power for TVpp —
TSEC3 and
TSEC4
2,5V,3.3V)
GVpp B3, B11, C7, C9, C14, C17, D4, D6, D10, D15, Power for GVpp —
E2, ES, E11, E18, F5, F12, F16, G3, G7, G9, DDR1 and
G11, H5, H12, H15, H17, J10, K3, K12, K16, | DDR2 DRAM
K18, L6, M4, M8, M13 1/0 voltage
1.8V, 25)
BVpp C21, C24, C27, E20, E25, G19, G23, H26, J20 | Power for local BVpp —
bus (1.8 V,
25V,33V)
Vpp M19, N12, N14, N16, N18, P11, P13, P15, P17, | Power for core Vpp —
P19, R12, R14, R16, R18, T11, T13, T15, T17, a1v)
T19, Ul12, U14, Ul6, U18, V17, V19
SVpp L25, L27, M24, N28, P24, P26, R24, R27, T25, | Core Power SVpp —
V24,V26, W24, W27, Y25, AA28, AC27 for SerDes
transceivers
a1v)
XVpp L20, L22, N23, P21, R22, T20, U23, V21, W22, | Pad Power for XVpp —
Y20 SerDes
transceivers
a1v)
AVDD_LBIU J28 Power for local — 26
bus PLL
a1v)
AVDD_PCI1 AH21 Power for — 26
PCI1 PLL
11v)
AVDD_PCI2 AH22 Power for — 26
PCI2 PLL
a1v)
AVDD_CORE AH15 Power for — 26
e500 PLL (1.1
V)
AVDD_PLAT AH19 Powerfor CCB — 26
PLL (1.1 V)
AVDD_SRDS u25 Power for — 26
SRDSPLL
a1v)
SENSEVDD M14 (e} Vpp 13
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Package Description

Table 72. MPC8547E Pinout Listing (continued)

Power

Signal Package Pin Number Pin Type Supply Notes
Reserved u20, V22, W20, Y22 — — 15
Reserved u21, v23, W21, Y23 — — 15

SD_PLL_TPD uz28 O XVpp 24
SD_REF_CLK T28 [ XVpp —
SD_REF_CLK T27 | XVpp —
Reserved AC1, AC3 — — 2
Reserved M26, V28 — — 32
Reserved M25, v27 — — 34
Reserved M20, M21, T22, T23 — — 38
General-Purpose Output
GPOUT[24:31] K26, K25, H27, G28, H25, J26, K24, K23 (0] BVpp —
System Control
HRESET AG17 | OVpp —
HRESET_REQ AG16 0 OVpp 29
SRESET AG20 | OVpp —
CKSTP_IN AA9 [ OVpp —
CKSTP_OUT AA8 o] OVpp 2,4
Debug
TRIG_IN AB2 | OVpp —
TRIG_OUT/READY/QUIESCE AB1 o} OVpp 6,9,
19, 29
MSRCIDI[0:1] AE4, AG2 O OVpp 56,9
MSRCID[2:4] AF3, AF1, AF2 O OVpp 6, 19,
29

MDVAL AE5 o) OVpp 6

CLK_OUT AE21 O OVpp 11
Clock

RTC AF16 | OVpp —

SYSCLK AH17 | OVpp —
JTAG

TCK AG28 [ OVpp —

TDI AH28 | OVpp 12

TDO AF28 o] OVpp —

T™S AH27 | OVpp 12

TRST AH23 | OVpp 12
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Package Description

Table 72. MPC8547E Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
DFT
L1 TSTCLK AC25 | OVpp 25
L2 TSTCLK AE22 | OVpp 25
LSSD_MODE AH20 | OVpp 25
TEST_SEL AH14 | OVpp 25
Thermal Management
THERMO AG1 — — 14
THERM1 AH1 — — 14
Power Management
ASLEEP AH18 (@] OVpp 9, 19,
29
Power and Ground Signals
GND All, B7, B24, C1, C3, C5, C12, C15, C26, D8, — — —
D11, D16, D20,D22,E1, E5, E9,E12,E15,E17,
F4,F26,G12, G15,G18, G21, G24,H2, H6, H8,
H28, J4, J12, J15, J17, J27, K7, K9, K11, K27,
L3, L5,L12,L16, N11, N13, N15, N17, N19, P4,
P9, P12, P14, P16, P18, R11, R13, R15, R17,
R19, T4, T12, T14, T16, T18, U8, Ul1l, U13,
U15,U17,U19,V4,Vv12,Vv18, W6, W19, Y4, Y9,
Y11, Y19, AA6, AA14, AAL17, AA22, AA23, AB4,
AC2, AC11, AC19, AC26, AD5, AD9, AD22,
AE3, AE14, AF6, AF10, AF13, AG8, AG27,
K28, L24, L26, N24, N27, P25, R28, T24, T26,
U24, V25, W28, Y24, Y26, AA24, AA27, AB25,
AC28,121,L23,N22,P20,R23,T21,U22,V20,
W23, Y21, U27
OVpp V16, W11, W14, Y18, AA13, AA21, AB11, Power for PCI OVpp —
AB17, AB24, AC4, AC9, AC21, AD6, AD13, and other
AD17, AD19, AE10, AES8, AE24, AF4, AF12, standards
AF22, AF27, AG26 3.3V)
LVpp N8, R7, T9, U6 Power for LVpp —
TSEC1 and
TSEC2
(25V,3.3V)
TVpp W9, Y6 Power for TVpp —
TSEC3 and
TSEC4
(2,5V,3.3V)
GVpp B3, B11, C7, C9, C14, C17, D4, D6, D10, D15, Power for GVpp —
E2, E8, E11, E18, F5, F12, F16, G3, G7, G9, DDR1 and
G11, H5, H12, H15, H17, J10, K3, K12, K16, | DDR2 DRAM
K18, L6, M4, M8, M13 1/0O voltage
1.8V, 25V)
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Package Description

Table 74. MPC8543E Pinout Listing (continued)

. . . Power
Signal Package Pin Number Pin Type Supply Notes
SENSEVSS M16 — — 13
Analog Signals
MVREF Al8 | MVREF —
Reference
voltage
signal for
DDR
SD_IMP_CAL_RX L28 | 200 Q (+1%) —
to GND
SD_IMP_CAL_TX AB26 I 100 Q (¥1%) —
to GND
SD_PLL_TPA u26 o AVDD_SRDS 24

Note: All note references in this table use the same numbers as those for Table 71. See Table 71 for the meanings of these
notes.
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20.3 e500 Core P

LL Ratio

Clocking

This table describes the clock ratio between the €500 core complex bus (CCB) and the €500 core clock.
This ratio is determined by the binary value of LBCTL, LALE, and LGPL2 at power up, as shown in this

table.
Table 82. e500 Core to CCB Clock Ratio
Binary Value of Binary Value of
LBCTL, LALE, LGPL2 |e500 core:CCB Clock Ratio LBCTL, LALE, LGPL2 |e500 core:CCB Clock Ratio
Signals Signals
000 4:1 100 2:1
001 9:2 101 5:2
010 Reserved 110 31
011 3:2 111 7:2

20.4 Frequency Options

Table 83This table shows the expected frequency values for the platform frequency when using a CCB

clock to SYSCLK ratio in comparison to the memory bus clock speed.
Table 83. Frequency Options of SYSCLK with Respect to Memory Bus Speeds

SYS%CI:_?( tlgatio SYSCLK (MHz)
16.66 25 33.33 41.66 66.66 83 100 111 133.33
Platform/CCB Frequency (MHz)
2
3 333 400
4 333 400 445 533
5 333 415 500
6 400 500
8 333 533
9 375
10 333 417
12 400 500
16 400 533
20 333 500

Note: Due to errata Gen 13 the max sys clk frequency must not exceed 100 MHz if the core clk frequency is below

1200 MHz.
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System Design Information

as shown in Figure 63. If this is not possible, the isolation resistor allows future access to TRST in
case a JTAG interface may need to be wired onto the system in future debug situations.

* No pull-up/pull-down is required for TDI, TMS, TDO, or TCK.

COP_TDO NC
cop_mol| [ 3] [4] | cOP_TRST
COP_RUN/STOP| [ 5] [6] | COP_VDD_SENSE
CoP_TCK| [ 7| [8] | COP_CHKSTP_IN
cop_TMs[ [9] NC
COP_SRESET| [11] [12] | NC
COP_HRESET NG pin
COP_CHKSTP_OUT| |[15| [16] | GND

Figure 62. COP Connector Physical Pinout
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Document Revision History

Table 88. Document Revision History (continued)

Rev.
Number

Date

Substantive Change(s)

2

04/2008

Removed 1:1 support on Table 82, “e500 Core to CCB Clock Ratio.”

Removed MDM from Table 18, “DDR SDRAM Input AC Timing Specifications.” MDM is an Output.
Figure 57, “PLL Power Supply Filter Circuit with PLAT Pins” (AVDD_PLAT).

Figure 58, “PLL Power Supply Filter Circuit with CORE Pins” (AVDD_CORE).

Split Figure 59, “PLL Power Supply Filter Circuit with PCI/LBIU Pins,” (formerly called just “PLL Power
Supply Filter Circuit”) into three figures: the original (now specific for AVDD_PCI/AVDD_LBIU) and two
new ones.

10/2007

Adjusted maximum SYSCLK frequency down in Table 5, “SYSCLK AC Timing Specifications” per
device erratum GEN-13.

Clarified notes to Table 6, “EC_GTX_CLK125 AC Timing Specifications.”

Added Section 4.4, “PCI/PCI-X Reference Clock Timing.”

Clarified descriptions and added PCI/PCI-X to Table 9, “PLL Lock Times.”

Removed support for 266 and 200 Mbps data rates per device erratum GEN-13 in Section 6, “DDR and
DDR2 SDRAM.”

Clarified Note 4 of Table 19, “DDR SDRAM Output AC Timing Specifications.”

Clarified the reference clock used in Section 7.2, “DUART AC Electrical Specifications.”

Corrected V|y(min) in Table 22, “GMII, MIl, RMII, and TBI DC Electrical Characteristics.”

Corrected V, (max) in Table 23, “GMII, Mll, RMII, TBI, RGMII, RTBI, and FIFO DC Electrical
Characteristics.”

Removed DC parameters from Table 24, Table 25, Table 26, Table 27, Table 28, Table 29, Table 32,
Table 34, and Table 35.

Corrected V|y(min) in Table 36, “MIl Management DC Electrical Characteristics.”

Corrected typc(min) in Table 37, “MIl Management AC Timing Specifications.”

Updated parameter descriptions for t_ gjvkH1: teivkH2: tLeixkH1: and t gixkHz in Table 40, “Local Bus
Timing Parameters (BVpp = 3.3 V)—PLL Enabled” and Table 40, “Local Bus Timing Parameters
(BVpp = 2.5 V)—PLL Enabled.”

Updated parameter descriptions for t_ gjykH1: teivkL2: teixkH1: and t gixkL2 in Table 42, “Local Bus
Timing Parameters—PLL Bypassed.” Note that t; g;yk 2 and t g|xk 2 Were previously labeled t gjykn2
and t; gxkHz-

Added LUPWAIT signal to Figure 23, “Local Bus Signals (PLL Enabled)” and Figure 24, “Local Bus
Signals (PLL Bypass Mode).”

Added LGTA signal to Figure 25, Figure 26, Figure 27 and Figure 28.

Corrected LUPWAIT assertion in Figure 26 and Figure 28.

Clarified the PCI reference clock in Section 15.2, “PCI/PCI-X AC Electrical Specifications”

Added Section 17.1, “Package Parameters.”

Added PBGA thermal information in Section 21.2, “Thermal for Version 2.1.1, 2.1.2, and 2.1.3 Silicon
FC-PBGA with Full Lid and Version 3.1.x Silicon with Stamped Lid.”

Updated.”

Updated Table 87, “Part Numbering Nomenclature.”

07/2007

Initial Release
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